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SAMPLE COLLECTION

Dr. Tom Munson of the Annapolis Field Office, Annapolis Science
Center, Region 111, Environmental Protection Agency sent us on February

24, 1977 six groundwater samples collected from different sites around

the Llangolton Landfill for analysis of trace organics, Fach sanple was

shipped in a onc-gallon alass container ard in ah - -0z, vial. Due to the

unavaitability of an oven to muffle the onz-gallon scolvent containers,

all of them were cleancd by rinsing with r-hexane solvent. Figure 1
gives the specific locations from which these samples were collected.

They are marked by sample mmbers 2, 3, 4, 6, 7, and & {Figure 1),

SAKPLE PREPARATION Al ARALYSTS

Fach sasgle was subjoct Lo volatile organic anxlysis (VOA) and

determination of orvanics in the acid and the h:wr: eriracts. Figure 2

gives the procedures for stripping of voletile organic consd ;ﬂﬁ l 008&;!8
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125 w1 of water collecled in zero-head AN
space alass container. Oﬁteé\Al
!

| .

Transfer sanple to cleaned 1000 ml
stripping flask,

Strip waler sample at 60°C for 20 min-
utes with a nitrogen flow rate of 200
ml per minute into a 17 cn x 0.625 cm
0B (1/4 in.) stainless steel column
containing 0.5 gram of Tenax GC.

I

Seal Tenax trap at bolh ends with

Swagelok caps and scal trap in ylass

tube which has been baked at 450¢C
overnight.

|
Samples are prepared in pairs Tor gas
chromatographic quantitation and GC/MS
identificalion. Analyses Lo be com-
pleted within one weck,

Figure 2 Protocol for Stripping of Volatile Organic Compounds in
Aquecus Senples,
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stripped volatiles from the Tenox-GC traps. The valve, supplied by

Valvca, is @ two-position, six-port valve which can be heated to 200°C.

RIGINAL

{
khen installed, both the Tenax-GC trap and the valve can be heated ',?é O(PP("
WG

250°C while the valve, transfer lines and GC inlet are held at 200°¢.
The carrier flow to the GC column is not interrupted and the column is
never exposed to the atmosphere. Also, traps can be swept with carrier
gas before connecting them to the GC column, again eliminaling exposure
of the cofump to the atmosphere and in the GC/KS runs eliminating water
vapor. The zero-dead volume construction of the valve virtuaily eliminates
Tasses of sample and cross-contamination between samples.
The volatile organics were analyzed on a 366 cu {12-fool) by 2-mn-
ID glass column packed with 0.2% Carbowax 1500 on 60/80 wesh Carbopack
C {Supeteo, Inc., Bellefonte, PA). The trapped compounds were desorbed
from the Tenax~GC column trap at a peak temperature of 250°¢ for six
minutes with a‘ha1ium flow of 40 m)}/min. The glass GG column was held
at anbient temperature during this peried. The oven temperatire was then
programzed to increase at £0¢/min to 200°C and held there for the remain-
der of the run. Mass spectra were acquired for w/e 33 to m/e 350 at a
scan rate of 2.3 seconds per wass decade and at an jonizetion polential
of 70 ¢V on & Varian-MAT 31TA GC/WS. Datla were acouired on a Varian-tAT
SS100 data system and stored on a magnetic tape or disk carttridge for
Tater analysis with ADP-Cyphenctrics Mass Spectval Scarch Systen (MSSS).
The Tess volalite arganic compounds present in the aqueous samples
were recovered by a series of extractions s outlned in Figure 4, The
extractions shown @llow Lhe sepavation and identification of a large num-
ber of compounds.  Samples of 3.0 Viters were spiled with camphor as the

internal stardard, ﬂwﬁhwsﬂﬁﬂ%tow,mMUwMWﬂW%%gSZ~

ced Wil Spectre aeede ciYernTere (Baedied and Jochson Lab Mushegon, W)




3.8-1iter water sample in 1-gallon glass conlaincr‘ ORIGINAL
5 (Red)

Spike with 15,2 g of camphor® from 30 yl .
of methanol solution, Stir for 15 minutes.
l/\djus( P to 12 with NaGll pellets, l

h

Extract three times with 200 ml of chlorofortiin 100/50/50 ml portions
under mechanical agitation uiing Teflon-coated magnetic bar,

T g

160 to 185 ml of soulvent extract Adjust agueous layer pH to A2
concentrated to 2 m! with Kuderna- with concentrated HCI,
Danish (K=D) evaporator, Sy 2

T
Spike with §0.2 ug of 2-cthy!
Concentrate to 0.4 n! (weasured by hexanoic acid from 80 k) of
weight) with Hicro-k-D evaporator, me thanat solution,

Store in vials with Teflon-coated Extract three times with 200 ml

septum in 100/100/200 yl portions of chioroform in 100/50/50 m)
in refrigerator, portions,

Base Eatract Acid Extract

A

Concentrate to 5 ml with k=D
evaporalor,

ca

Concentrate Lo dryness with
Hicro-I-0 evaporator followed
by helium blawing, then dilute
back to 0. ml with methylene
chloride.

R
b (diazome thane) treatment in
wethylene chloride,

1T
R

Fix final voluie to 0.0 wl in

vials for analysis,

AR100353

Elew, recovery (2 700) due tooenolization at high pHe T sensitivity for camphor
on OV=17 cotuany and the FLO To higher than far paphthalen,

v

Figare 4 Procedure for booe ard acid eatraction of Ge Teze volatile organics.,




The solvent was thus evaporated to 2 ml in a Kuderna-Danish evaporator
(Kontes, Vineland, Ha), and, subscquently, 1o 0.4 ml in a micro-Kuderna-
Danish evaporator. This sample was subject Lo quantitation by gas

| ORIGINAL
chromatography and identification by GC/KS. The aqueous sample Was (Red)
further acidified to pH 2 and after the addition of a second internal
standard {2-ethy) hexanoic acid) it was extracted with chloroform, It
was evaporated to 5 m) in a Kuderna-Danish evaporater. Methylation of
the concentrated acid extract was carried out inahoad using purified
diazomethane, Prior to methylation chloroform was replaced by methylene
chloride.  The final volume was adjusted to 0.4 ml and the sample was
examined by the GC and GC/MS procedures to separate, quantitate, and
identify the various organic species present. The solveni extracts were
analyzed on a 366-cm (12-foot) by 2-mm-10 glass column packed with 3%
0V-17 on Supelcoport 807100 mash (Supeleo, Inc,, Bellefonte, PA). One
microliter of extract was fujected on coluan. The column temperature
was held at 50°C for 6 minutes and then programnad at 10°/min Lo 300°C,
vhere it was held for the remainder of the analysis. The specific
cotumn and GC conditions cmployed here, however, do not provide good

separation of low Ml volatile fatly acids, i.e., C]-Cﬁ monocarboxylic

L

, \
ppears in a very early 6?

T . ——

acids, since the C8 fatty acid internal standard a
stage of the GC run.  Other columns and (C conditions should be used for
determining these Tow M volatile fatty acids, RS scans were made from

m/e 33 Lo m/e 600 with the same conditions as in Lhe analysis of VOA,

RESULTS AN BISCUSSTON

Besults of organic analysis of Uwse samples are g;il\l'«ﬁ. ’19@&@155’41 to

i r

Tabde V0 qusarvizes the overal) rating of U Tevid of contarination
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of each sample based on the number of organic compounds present in concen-

trations of above 1 yy/f {ppb) in al1 three fractions, i.e,, VOA, acid and

base extracts. It is seen from Table 19 that water sample No. 8 from the
Artisian well appears to be the cleanest. This is followed by sample Ho. 2
from the Monitoring Well #42. Sampie Ho. 3 and No, 4 represent the most
contaminated water samples among all six analyzed. They are followed by
sample No. 7 and No. 6 which are somewhatl less contaminated than sample
No. 3 and No. 4 and are more contaminated than sample No. 8 and Mo, 2,
The fact that the sample No. 2 is much cleaner than the corresponding
samples (No. 3 and Ko, 4) collected from well located fmmediately around
the landfill, indicates that either the groundwater moves in the south-
eastward direction as shown on the map (Figure 1) or the landfill around
the Monitoring Well #42 (sample Ho, 2) is more stabilized or is located
somewhat higher above the water table than that where the other two wells

are located.

Since only one bottle of 4-o0z. vial, instead of 3 as required for

YOA, was received for each sample, they were used mainly for quantitation

purposes. The VOA samples prepared Tor GC/MS identification were actually
T
taken from the one-gallon glass containers previously used for conta1n1nq

various solvents, such as hexane, methylene ch]or1do chloroform, and

. m— - SDDVENESUSTISRIUIE e S Ll

acetone as indicated by the labels on these bottles, Because the high
—————— /_-—_‘~\_,._——‘_‘ - - =~
background contamination Tevels exerted by these solvents greatly impaired

“he the GC/KS analysis, only 5 ml of the water samples frow the onc-gallon glass

containers were used for VOA analysis, This reduces greally the sgpsitivi-

_tzﬂofihr\’(\f\ mwlhod eployed in this study. Mao, the (Z(AlR'(,rEmnS(s.rs

e.q., n-hezane, methyl pentanc, and hexene-1, have hieen found uhiguitoﬁs]y

in all VOA samples, supoesting contadnation by tnu - hﬂ'nn“ used for
e e ] e ——— —s e

rinsing all theze oro-gallon «lew copte
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concentrations of methylene chloride, chlgrgjgym_and_n;glggp in VOA of

fDEEE’EQEQlSE_AlSD_igﬂgg§tﬁq&fﬁﬁ!jﬂﬂ;ﬁ!ﬁi.flﬂﬂLlhc qlass containers pre-

viously used for containing these solvents. Since the detection 1imit of

i

the specific VOA method cmployed in this study is as low as 0.1 ppb,

they are highly susceptible to contamination by other volatile organic

solvents. Even a small quantity of solvent vapors normally present in
kven

the laboratory enviromment would tend to contaminate the VOA analysis,
e T

The detection of a number of phthalates, e.g., dibutyl, di~{2 cthyl

hexyl), diethyl, etc., in both the acid and the base extracts may be a
result of contamination from the plastic materials (e.q., plasticizers)
used in the 1id and the liner of the onc-gallon glass solvent bottle, or
that used in the well casing, pump parts, and transfer tubings. lo future

samplings a piece of Teflon liney should he placed betwoen the 1id and

the container and efforts to avoid using any plastic parts, except Tefion,

in sample collection should be made,

The fact that a targe number of the unidentifiable peaks present in the
acid and the base extracts of sarples Ho, 3 and No. 4 is rather discouraging,
This is actually limited by the mass spectra data available in the Mass
Spectra Scarch System (MSS4) employed in this study, Although Lhe MSSS
is considered to be one of the most comprehensive Tibrary (35,000 chemical
compounds) for MS search, the last time the MSSS was revised was about
two years ago. A large nuwmber of mass spectva date have since been
developed by the US EPA Laboratories al Athens ond Cincinnati which have
not yet been incorporated inte the current MSSS.  Hevertheless, all of the
bar charts and mass 1ists Tor these unknowns are av.:ih.l.-ﬂcﬂfinOGB;Bcs
identification of these compounds.  Anather approcih i3 tu use glass .
capi Vary columin Lo Eotler vesodve thooe prate oo tha! they cen he

identificd more posilivels. W are conrentty dn the pracess of doveloping




capillary glass high-resolution columns which can be used for separating
a few of the highly contaminated water samples, The SCOT and the WCOT

high resolution gless capillary columns will be studicd.

RECOMMERDATIONS

In order to eliminate any confusion in the future, the water samples
shall be collected according te the following procedures.

1. The specific sampling sites shall be selected in consultation
with Dr, £, B. Dellalle

A V-gallon Pyrex glass container shall be used to store the
water sample in which the organics in the acid and the base

O\Lrwcts w1] be determined.  This container shall be muffled
450 cernight prior to use, In the event when a muffle

urnace is not available, a new 1-gallon Pyresx container shall
be used. In no circumstance shall the opganic solvent bottles
be used for_sample collection.. A small piece of Teflgh liner
ShalT bé placed between the 1id and the containgr 0. m|n1m110
contnm1nat1on by the T7d’

Three (3) muffled (450 ¢, overnight) A-0z serum bottles with
zero-dead voluse and Teflon Taced sorTﬁ’"_ﬁTTT'bﬂ (sed to
store the water sample in which the yvolatile.organies will be
determined

Prior to sample collection, all containers and vials are to

be rinsed several times with the water sample to_be collected,
The use of any plastic materials, with the eaception of Teflon
shall be avoided in sample collection. o preservatives shall
be added. The sample shall be refrigerated or iced down as
soon as it is collected

M1 samples are to be shipped aiv. treight. within one day
after collection to the atiention of

D, Ldward S, K. Chian
3N7 Civil Dngr. Bldg.
University of Nlinois
Urbana, 1. 61601

4 w16
Upon delivery of the samplen for shipning, it should be $ 4= 487 b
ﬁMmmHm\HhumMmmrQH(H/ Ndlg] ﬂﬂnq3357
Dy Chizn of the approxicate tipe of serple arrival at the
Urtang-Charpaign fllp’rl S0 Lthe proper aviansonb cen be
pade to pick up Lhe semples,
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Table 1
Llangollon Landfill Sample fo. 2, VOA

Monitoring Well #42
(Total number of Peaks > 1 PPh 20)

Relative Retention Approximate

o Tt Compound devel (pmb) (vt T
0.59 « Acetone 1
0.95 Tetrahydrofurar 6 J
1.00 -Chloroform 37 fRam B0
1.0 Dichloroethene <
1.15 Dichloroethane <1
1.17 Methyl ethyl ketone <
1.33 Hexene-1 g (s ?ib(’x?mw
1.40 Trimethyl Siol ]
1.52 * Methyl pentane 32
1.57 Bezene b
1.58 Trichloroe thene 5
1N Hexane 40 "
1.94 Hexanone {Pinacolone) 1.6
2.06 3-Hexanone 1
2.10 2-lexanona <
2.7 Toluene 1
2,21 N-Hexano) 1

AERETL R TP

*Pelative to Chloroformm
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Table 2
Llangodlon Landfil1 Sample fo, 2, Acid [xtract

Monitoring Well #42
(Total Number of Peaks > 1 PPh 7)

Relative Retention Approximate
Time* Compound Level {PPb)

h
0.42 2-Ethyl hexanoic acid (ls)"}k

0.69 Acenaphthene (or Diphenyl)

0.76 €10 Terpineol

0.92 Methyl palmitate

1.00 Dibutyl phthalate + Methyl Stearate
1.0 B1eed

1,05 Bleed

1.22 P di-(2-cthyl hexyl) phthalate

1.28 C]S Terpineol

*Relative to methyl stearate

ARI00359
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Table 3
l.langollon Landfill Sample No. 2, Base Extract
Monitor Well #42
{Total Number of Peaks > 1 PPb 7)

Relative Retention Approximate
Time* . Compound Level (PPb)

0.13 Diethoxye thane
0,35 Dichlorabutane
0,37 Unknown

0.5 Canphor {15)

0.76 C]O - Terpineol
0.83 . Dicthyl phthalate
1.00 “Dibutyl Phthalate
1.15 Bleed

1,22 L]B terpineo]

*Pelative to methyl palmitate

ARTO0360
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Table 4 v
Llangollon Landfill Sample Ho. 3, VOA
Monitoring kel #42
(Total Number of Peaks > 1 PPl 29)

Relative Residence Approximate
Ting* Compound Level (PPb) st
0.54 « Acetone o g (PR,
0.94 Diethyl ether 63
1.00 + Chloroform 881 apvt
1.26 Hlexene - 1 25)
1.32 Methyl-Tetrahydrofuran 10
1.36 Trimethyl Silol 5
1.44 ? Methyl Pentane 13
1.49 Benzene 2 v
1.63 + Jexane
1.97 3-Hexanone
2.02 2-Hexanone
2.10 ToTuene
2.13 n-texanol
2.24 Chlorobenzene

}eu to i J“A

*Relative to chloroform

AR10036]
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Table §
Llangollon Landfill Sample Ho, 3, Acid Dxtract
Recovery Well #29
(Total Number of Peaks » 1 PPb 41)

Relative Retention Approximate
— Timer Compound Lesal (PPb)

0.3% Unidentified N 28
0.4 2-Ethy) hexanoic acid ™ --
0.45 Unidentified <
0.47 <1
0.56

0.69

0.7 Bleec

0.73 Unidentified

0.79 C4 substiluted Naphthalene

0.8] Unidentified

0.8?

0.80

0.89

0.92 Methyl palmitate

0,93 Unidentified

0.95 !

1.0 Dibutyl phthalate 4
Methyl Stecarale

.03 Unidentified

015“200(C15 Carpher Type)
A2 Unidentificd

A5 Bleed

A7 Bulyd phihalyl butyd glycolate 11
Unidentified 14
Fothyl abientornate 10

{2~ heyd i 19 -
"IR100362
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Table & (continued).

Relative Retention Approximate
Time* Compound Level (PPh)

1.26 015 terpineo) 21
1.29 Unidentified 21
1.3 CGHIZ’ polyaromatic hydro- 30
carbons
1,33 Unidentified 21
1.36 36
1.38 27
1.40 9

*Relative Lo Methyl Stearate




Table 6
Llangollon Landfill Sample No. 3, Base Extract

RecoveryWell #29
(Total Number of Peaks > 1 PPh 42)

Retative Retention Approximate
Time* Compound Level (PPb)

0.1 Diethoxyethane 1360
0.15 Unidentified 1
0.33 Dichlorobutane 10
0.34 Unidentified 14
0.40 Dichlorobenzene 13
0.46 Unidentificd 18
0.48 !
0,50 Camphor (18)
0.55 Unidentified
0.57
0.8?
0.89
0.93
0.95
.0 “Dibutylphthalate

Bleed

Unidentified

Bleed

Bleed

Butyl Phthalyl butyl
glycolate

vodi-(2-ethy) hexyl) phthalate
Bleed

FRelalive to Lethyl Stearate

AR100364




Table 7
LlangolTon Landfill Sample Mo, 4, VOA

Recovery Well #27
{Tota) number of Peaks
» Pph 27)

Relative Retention

Time *

0.42
0.53
1.00
1.24
1,34
1.1
1.45
1.60
1.81
1.92
1.96
2,04
2.07
2,32
2.35

Compaund

Hethylene Chloride
Acetone

Chloroform

Hexene-1

Trimethylsilol

Methyl Pentane

Benzene

N-llerane

Hexanone (Pinacolono}
3-Hexanone

~~Hexanone

Toluene

n-Hexanol

bis (2-chloroethyl) ether
Xylene (or Cthyl Benzene)

*Relative to Chloraform

ORIGINAL /

(fed

Approximate
Level (PPb) (%

> 2500 -w.u‘ﬁ

1100

310
4
28
3

AR100365
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Table 8
LTangolion Landfill Sample Ho, 4, Acid Extract
Recovery Hell #27
(Total tumber of Peaks » 1 PPb 22)

Relative Retention Approximate
Time* Compound Level {PPb)

0,33 Dichlorobutane 2

\"

0.10 2-Lthyl hexanoic acid (1S) ‘J .-

0.13 Hethyl pentanoate 1
0.46 Unidentificd i
0.56 1
0.67 ‘ 2
69

76 C1o Terpinoel

.02 Blecd

.87 Unidentified

O Mothy palmitate

.00 v Dibutylphthalate + Fethyl Stearate

L0? Bleed

.05 Bleed

.20 Phthalate {unidentified cpd)

Di (2-cthyl hexyl) phthalaie

2h Bleed

.28 C-15 Terpeneol

i Bleed

.30 Unidentified

A "

o

S i e = T = T o T o )
~
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Table 9 n

Llangollon Landfill Sample Ho. 4, Base Extract
Recovery Well #27
(Total Number of Peaks > 1 PPb 40)

Relative Retention Approximate
_ Tinet Compound Leve) (PPb)
0.20 Diethoxyethane 25
0.30 Dichlorobutane 20
0.32 Unknown 10
0.49 Camphor (15) .
0.63 Unknown 49
0,85 Bleed 28
0.93 Unknown 19
0.98 Blecd 10
1.0 X Dibutyphthalate "
1.03 Bleed 15
1.09 Bleed 10

1.13 Bleed

*Relative to Methyl Palmitate




Table 10
Llangollon Landfill Sample No. G, VoA
Recovery Well #3
(Total Humber of Peaks » 1 PPb 28)

Relative Retention Approximate .
Time* Compound Level (PPb) Mg‘fm‘,

{
0.45 Methylene Chloride »2500 T

“}LL\'\‘NW

0.56 Acetona 210 (e
Chloroform
Dichloroethane
Hexene-1
Benzene

n-Hexane

*Relative to Chloroform

A100368
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Table 11

Llangelton Landfi1l Sample Mo. G, Acid Extract
Recovery Well #3

(Tota? Number of Peaks > 1 PPb §)

Relative Retention Approximate
Time* Compound Level (PPb)

2-Ethyl hexanoic Acid (15)¢*" -
Unidentified 14
i Dibutyl Phthalate + Methyl Stesrate
U Di-(2-cthyl hexyl)phthalate 5

*Relative Lo Hethyl Stearale

AR100369




Table 12
|1angollon Landfill sample No. G, Base Kxtract
Recovery Well f3
(Total Number of Peaks > 1 PPb 9)

Relative Retention Approximate
Time* Compound Level (PPh)

0.7 Diethoxyethane
0.34 Dichlorobutane
0.35 Unknowt
Camphor (15)
Dibutyl phthalate
Bleed
Butylphthalyl butyl glycolate

L di (2-cthyl hexyl)phthatate

#elative to Fethyl palmitate
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Table 13

Llangollon Landfill Sample Ho. 7, VOA

Amoco PH 3 Well
(Total Number of Peaks 1 PPh 24)

Relah%?mgitentji Compound ﬂ)ﬁﬂ% {W

0.44 Hethylene chloride > 2500

0.58 Acetone 1700

1.00 Chloroform 6

1.22 Hexene-]
A2 Methyl Pentane
A5 Benzene 207
.60 n-Hexane ‘,1‘,4) 1000 (2 f';&f;«;m
94 3-Hexanone 19
.99 2-llexanone 14

2.07 Toluene 26

*Relative Lo Chloroform

AR10037|
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Table 14

Llangollon Landfill Sample Mo, 7, Acid Extract

Amoco PH 3 Well
(Total Number of Peaks > 1 PPb 4)

Relative Retention Approximate
Time* Compound Level {(PPb)

0.42 2-Ethylhexanoic acid (1S) ph e s
0.76 Unidentified 5
0.9 Methyl palmitate 1
1.0 Y Dibutyl phthalate + Methyl Stearate

1.4 Bleed

1.21 © Di(2-cthy] hexyl)phthalate

1.27 C]5 Terpneol

*Relative to Methyl Stearate

AR100372
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Table 15

LTangollon Landfill Sample No, 7, Base Extract
Anoco PY 3 Weld
(Total Number of Peaks » 1 ppp 12)

Relative Retention Approximate

Time* Compound Level (Pphy)

0.14 Diethosyethane
0,33 Dichlorobutane
0.34 Identified

0.42 v

0.46 v .
0.51 Canphor (15) ¢
0.74 Identified

0.76 "

1.0 Dibutylphthatate
1.1 Bleed

1.15 Bleed

1.21 vodi={2-ethy) hexyl)phthalate

*Relative to Methyl palmitate

AR100373
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Table 16 .
Llangollon Landfill Sampl'e 8, VOA
Artisian Water Well #2
(Total Mumber of Peaks » 1 pph 1)

Relative Retention Approximate/&ilf;g'

Time* . Compound Level (PPb)

0.44 Methylene Chloride
0,68 Acetone

0.87 Dichloroethane
1.00 Chloroform
1.24 Hexene-~1

1.4 Methyl pentane
1.55% Diisoprophyl ether
1.59 n-Hexane

1.95 Tetra chloroethene
2.02 Toluene

e

*Relative to Chloroforn

ARTO0374
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Table 17
Llangollon Landfill Sample Ho..8, Acid Lxtract
Artisian Water Well #2
(Total MNumber of Peaks » 1 PPb 1)

Relative Retention Apnroximate
Time* Compound Level (PPb

) i"&&

0.92 Methyl palmitate <

0.42 2-Ethyl hexanoic acid (IS -
1,00 v Dibutyl phthalate + Methyl Stearate < 1
1,15 Bleed

1.22 ¢ Di-(Z-ethy?! hexyl)phthalate

1,28 C]5 Terpineol

*Relative to Methyl Stearate
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Table 18
Llangollon Sample No. 8, Base Extract

Artisian Vater Hell #2

(Total Number of Peaks > 1 PPh 3)

Relative Retention Approximate
Time* Compound Level (PPb)

Diethoxyethane
Dichlorobutane
Unknown

Camphor (1§)
Dibutyl phthalate

v di-(2-cthyl hexyl) phthalate

*Relative to Methy) Stearate




Table 19
Overall Ratings of Organic Contaminants in

Groundwater Samples from Liangollon Landfil)

Sanple

e tumber of Peaks 1 ppb
Location VoR

ACID BASE

Overal}
Ratings*

No. 8
No, 2
No. 7
No. 6
No.
No.

Artisian Well #2 1
Monitoring Well #42 20
Amoco Well PU3 24
Recovery Hell #3 28
Recovery Well #27 27

Recovery Hell #29 29

*A refers to the cleanest and F the most contaminated.




